Enhanced 17 alpha-hydroxylation of pregnenolone and increased androgen production by rabbit adrenocortical cells stimulated chronically with corticotropin.
The postulated chronic stimulatory effect of corticotropin (ACTH) on pregnenolone production and on 17 alpha-hydroxylase activity was evaluated on adrenocortical cells obtained from control and chronically ACTH-treated rabbits. The cells were incubated with various concentrations of ACTH added alone or together with trilostane, so as to inhibit further conversion of pregnenolone and dehydroepiandrosterone. The maximal steroidogenic effect of ACTH (determined in the absence of trilostane) was increased 2-fold in adrenocortical cells from ACTH-treated animals; furthermore, cortisol production was increased whereas that of corticosterone decreased. While the generation of pregnenolone was of comparable magnitude for cells from both experimental groups, chronic in vivo treatment with ACTH was followed by a 40-fold enhancement in 17-hydroxypregnenolone production. Concomitantly, maximal DHEA production documented in the presence of ACTH and trilostane was enhanced more than 200-fold, from 0.45 +/- 0.20 pmol in control rabbits to 147 +/- 67 pmol in cells from ACTH-treated animals. The corresponding values of DHEA-sulphate production were 0.86 +/- 0.12 and 432 +/- 334 pmol, respectively. Thus, a prolonged stimulatory effect of ACTH on rabbit adrenocortical cells consists in an enhancement of the capacity to generate pregnenolone, and to convert this compound into 17-hydroxylated steroids.